Two novel enantiopure bis(pyrrolo|3,4-d|)tetrathiafulvalene i « derivatives, substrates for preparing chirol conducting materials, show chiral crystal packing arrangements in which successive layers are rotated in accordance with an exact or approximate 4 S axis. The corresponding donors containing fused di hydro pyrrole groups, and thus four more hydrogen i5 atoms, form stacks along a crystal axis.
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Rr^^S n-BUjNI The influence of chirality on the electrical properties of materials lias been a topic of discussion for many years, 1 and in Rikken has recently proposed and demonstrated the phenomenon of electrical magnetochiral anisotropy in carbon nanotubes." Radical cation salts of donors such as TTF 1 and BEDT-TTF 2 provide a family of materials for investigating this phenomenon if chirality can be incorporated in the system. A range of 2? enantiopure or enantioenriched donors related to 2 with stereogenic centres at carbon 3 or sulfur 4 e.g. 3-6 have been prepared, but to date no radical cation salts with significant differences in packing arrangements between enantiomers have been prepared, due to the strong tendency of these donor M molecules to pack face-to-face and often related by pseudocentrosymmetry. Two comparisons of racemic and enantiopure salts, though, have been described." Salts with an enantiopure chiral anion 0 or solvent molecule 7 have also been studied. Day lias demonstrated how the organization of the A and A a enantiomers of chromium(III) tris(oxalate) influences the electrical properties of polymorphs of racemic ET 4 [(H 3 0)Cr(C,04)3].C b H f; CN 8 and Martin lias prepared the first conducting salt containing a single enantiomer in the series ET 3 (X + >J-M(IIIXC 2 0 4 )3.guest * Nevertheless, the preparation of * chiral packing arrangements for the organosulfur donors has remained elusive, 10 though helical systems containing TTF or pfused thiophenes are emerging as potential systems for study." Now we report four new enantiopure donors 7-10 based on the
Scheme: Synthetic route to donors 7-10 55 and 9 containing dihydropyrrole rings form stacks in the crystal, while, remarkably, donors 8 and 10, containing just four less hydrogen atoms but with planar bonding geometry at nitrogen rather than pyramidal bonding geometry, form helical type crystal so packing arrangements. Molecular structures are shown in Figure  1 . with packing arrangements in Figures 2-5. Compared to the donors 7 and 9, the bond lengths in most parts of the pyrrole rings of 10 and 12 are notably shorter, e.g. C-N bonds. 1.358(6)-1.381(6) A compared to 1.474(4)-1.495(8) A and unfused C-C « bonds 1.360(8)-1.373(6) A compared to 1.481(9)-1.499(9) A, while the bond at the ring fusion is longer 1.408(6)-1.417(6) A compared to 1.336(7)-1.343(4) A. Donor 8 which carries two 1-phenylethyl groups crystallises in the tetragonal space group P4j2i2 with four donor molecules in the unit cell which are TO related by the four fold screw axis along the c axis which is 42.205 A long. Each donor is bisected by a two fold crystallographic axis in the plane of the donor system, so only half the donor is crystallographically unique. Donor 10 which differs from 8 by replacement of the phenyl rings with naphthyl u rings, adopts a similar packing arrangement but in orthorhombic space group C222,, with the a and b axes almost equal (10.8652(2) and 10.8969(2) A) and with two independent donor molecules, each of which is bisected by its own two fold crystallographic rotation axis along the a or b axis. There are four layers of donors lying perpendicular to the c axis, which are nearly related by a four fold screw axis. Thus, these two donors j have axially chiral packing arrangements.
_
•CP**. The molecules of the phenyl substituted donor 8 are arranged in layers perpendicular to the c axis such that their 15 bis(pyrrolo)TTF planes lie at 26.5° to the ab plane. Each S atom is involved in a close contact with a S atom of a neighbouring molecule in the layer (S...S 3.402(2) A). The relative rotation of adjacent planes of molecules originates in the orientations of the phenyl groups. The conformation about the exocyclic N-C bond s> places the bond from the stereogenic centre to the methyl group almost perpendicular to the pyrrole plane so that the axis of the phenyl group makes torsion angles of 40.5° and -142.0° to the ring N-C bonds. The two phenyl groups are twisted so that their planes lie at 80° to exocyclic N-C bonds and are directed out 25 from opposite faces of the donor molecule. It is the interlocking of phenylethyl groups between layers which controls the packing arrangement (Fig 2) . The donor molecules form layers in the ab plane, which leave grooves between lines of parallel phenyl groups, into which the phenyl groups from the layer above insert. 30 The angle between the phenyl planes of interlocking layers is 36.6°. Inside the groove the para H atom of the benzene ring butts up against the pyrrole ring of a molecule in the next layer, with a H--C contact to an a-C atom of the pyrrole ring of 2.71 A.
The para C atom and one of the meta C atoms make contacts of a 2.68 and 2.80 A with the H atom from the stereogenic centre of a molecule in the next layer. The molecular conformations and packing arrangement of donor 10 are very similar to those of donor 8, except that there are two molecules which form independent layers perpendicular 40 to the c axis, and that the stereogenic centres are displaced slightly (0.24-0.27 A) from their pyrrole planes. The orientation of the aromatic ring is similar in both molecules, and close to that in donor 8; the bond from the stereogenic centre to the naphthyl group makes torsion angles of -48.6 and 147.0 or -46.6 and is 148.1° with the endocyclic N-C bonds, and the naphthyl rings are twisted to lie at 72 and 74° to the exocyclic N-C bonds. The planes of the bis(pyrrolo)TTF molecules lie ca 28° to the ab plane for both molecules. Within the two crystallographically unique layers molecules are related by the C centring, while the two 14 further layers perpendicular to c within the unit cell are generated by the 2, axis (Fig. 3) . Within the two unique layers, the donor molecules makes short S...S contacts with other molecules from all four S atoms (S...S 3.5730(16) and 3.6456(16) A) which s indicate a slightly greater spacing than in the crystals of 8.
Following the pattern from 8. the naphthyl groups of one layer slip into the grooves created by the naphthyl rings in the adjacent layer and lie at 26.1 ° to each other. The closest contacts at these interfaces are between the 5-H of the naphthyl system and a io carbon at the fusion of pyrrole and dithiole rings (2. 68 & 2.72 A) .
Trans.. /ra«s-tetra(ethyi)BEDT-TTF has been reported to resolve on crystallization to give tetragonal crystals in P4 3 2|2, but the structure is not analogous to those described here. 14 positions so that neither stereogenic centre lies more than 0.11 A 30 out of the best plane of the TTF ring system. In contrast, in the naphthyl substituted donor 9 although both N atoms have pyramidal geometry, the dihydropyrrole ring conformations are different. One adopts a strong envelope conformation with the N atom lying 0.401 A out of the plane of the pyrrole ring carbon 35 atoms, with the chiral substituent taking up a pseudo-equatorial position and the naphthalene substituent oriented so its peri H atom makes a short contact with the ring N atom of just 2.46 A. In contrast, the second dihydropyrrole ring is close to planar with the N atom lying just 0.080 A out of the plane of the other four * ring atoms, and the naphthalene is oriented with the ortho H atom, and not the peri H atom, near to the N atom (N...H 2.61 A). The two stereogenic centres lie 0.175 and 1.108 A to opposite sides of the best plane of the TTF system. The chirality of the side chains has not forced these two 45 donors to adopt helical-type packing arrangements. Donor 7 forms slipped stacks in the triclinic crystalline state (Z=l) with a spacing between TTF planes of 3.601 A and the TTF groups oriented at 36° to the a stacking axis (Fig. 4) . The shortest S...S contact between stacks is 3.707(2) A. The planes formed by the so stacks interface by contacts between benzene rings where the para H atom of one ring is directed towards the pi system of another ring. Donor 9 which crystallizes in space group P2, also forms similar slipped stacks, in this case along the b axis, but with neighbouring stacks related by 2, symmetry (Fig 5) . The 55 TTF planes lie at 35° the stacking axis and are 3.620 A apart.
There are close S-S contacts between the stacks of 3.417(2) and 3.468 (2) A involving all the sulfur atoms. The planes containing these stacks interface by making C-H/pi interactions involving the unsubstituted ring of the naphthyl groups with H-«> pi system separations of 2.68 and 3.08 A.
Cyclic into their electroactive radical cation salts. 6R m, 2^Ar-H 3 ), 7.04 (4R in, 2^Ar-H 2 y 6.45 (4H,  s, 4-,4'-,6-,6'-H 
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